Cardiolipin is not required to maintain mitochondrial DNA stability or cell viability for Saccharomyces cerevisiae grown at elevated temperatures.
In eukaryotic cells, the phospholipid cardiolipin (CL) is primarily found in the inner mitochondrial membrane. Saccharomyces cerevisiae mutants, unable to synthesize CL because of a null allele of the CRD1 gene (encodes CL synthase), have been reported with different phenotypes. Some mutants, when grown on a nonfermentable carbon source at elevated temperatures, exhibit mitochondrial DNA instability, loss of viability, and significant defects in several functions that rely on the mitochondrial energy transducing system (ETS). These mutants also lack the immediate precursor to CL, phosphatidylglycerol (PG), when grown on glucose as a carbon source. Other mutants show reduced growth efficiency on a nonfermentable carbon source but much milder phenotypes associated with growth at elevated temperatures and increased levels of PG when grown on glucose. We present evidence that mitochondrial DNA instability, loss of viability, and defects in the ETS exhibited at elevated temperatures by some mutants are caused by the reduced expression of the PET56 gene in the presence of the his3 Delta 200 allele and not the lack of CL alone. We also found that PG is present and elevated in all crd1 Delta strains when grown on glucose. A supermolecular complex between complex III and complex IV of the mitochondrial ETS detected in wild type cells was missing in all of the above crd1 Delta cells. The level of components of the ETS was also reduced in crd1 Delta cells grown at elevated temperatures because of reduced gene expression and not reduced stability. These results suggest that all phenotypes reported for cells carrying the his3 Delta 200 allele and lacking CL should be re-evaluated.